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SPECIFICATION 



To All Whom It May Concern: 

Be It Known That We. NAOM SALAMEH, a citizen of the United States, 
resident of the City of Louisville, State of Kentucky, whose post office address is 
115 Buttercup Rd., Louisville, Kentucky 40218, and STANLEY T. WHEELER, a 
citizen of the United States, resident of the City of Louisville, State of Kentucky, 
whose post office address is 7622 Old Salem Rd., Louisville, Kentucky 40242 have 
invented new and useful improvements in 
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CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] Not Applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable. 

BACKGROUND OF THE INVENTION 

[0003] This invention relates generally to clothes dryers, and, in particular to a 
clothes dryer having a fire suppression system. 

[0004] Typical clothes dryers circulate heated air through a tumbler or rotating 
basket in order to dry wet clothes. In some instances, hot spots may develop. 
For example, a zipper pull, snap, or button can become hot and form a hot spot. 
In some instances, this hot spot can start clothes to smolder within the dryer. If 
not detected, the fire can spread within the dryer. It is thus desirable to detect 
the possibility of a fire condition within the drier. 
BRIEF SUMMARY OF THE INVENTION 

[0005] Briefly stated, a clothes dryer of the present invention comprises a 
chamber having an inlet and an outlet, a perforated basket rotatable in the 
chamber, a heater which delivers heated air through the chamber inlet to the 
chamber, and a blower which forces air to pass along an air path from the inlet, 
through the basket, and out the outlet. The dryer also includes a controller which 
is used to operate the clothes dryer. The controller is provided with a fire 
detection and suppression system which will detect a fire condition within the 
chamber and upon detection of a fire condition, activate a fire suppression 
system. The fire detection and suppression system includes, in addition to the 
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controller, at least one temperature detector located proximate the chamber and 
which is in communication with the controller, a source of fire suppressing 
substance (preferably water) which is delivered to the chamber over a pathway; 
and a valve in the pathway controlled by the controller. The temperature detector 
sends a signal to the controller when a set point at the location of the 
temperature detector has been reached and/or exceeded. Preferably, the fire 
detection and suppression system includes two temperature detectors - one at 
the inlet to the chamber and one at the outlet to the chamber. The controller 
opens the valve when a fire condition is detected, and closes the valve after a 
time sufficient to introduce a predetermined volume of the fire suppressing 
substance has passed. The inlet and outlet temperature detectors are preferably 
normally opened bi-metal thermostats which close a circuit when the set point 
temperature is reached and/or exceeded. The dryer can include a flow detector, 
such as a pressure sensor or flow rate sensor, which will send information to the 
controller to enable the controller to determine how long the water valve needs to 
remain opened to deliver the predetermined amount of fire suppressing 
substance to the chamber. The dryer can also be provided with an alarm which 
is activated by the controller when the controller detects a fire condition (i.e., 
when the set point at either of the temperature detectors is reached and/or 
exceeded). 

[0006] The fire detection and suppression system operates as follows: based 
on the signal from the temperature detector, the controller determines if a fire 
condition exists. The controller will determine that a fire condition exists when it 
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receives a signal from the temperature detectors that the set point for the 
detectors has been reached and/or exceeded. The controller will then deactivate 
the heater, the blower, and the basket motor, if they are running, and open the 
valve to allow the fire suppression material to enter the chamber. Once a 
predetermined amount of the fire suppressing material has entered the chamber, 
the controller will close the valve. If the dryer is provided with a flow detector, the 
controller will, based on the output from the flow detector, determine the amount 
of time required to release the predetermined amount of the fire suppressing 
material into the chamber. The closing of the valve occurs when the time period 
has elapsed. If the dryer does not include a flow detector, the controller can 
determine the required time period based upon the pressure in the flow path of 
the fire suppressing material. While fire suppressing material is being delivered 
to the camber, the controller will periodically activate the basket motor to jog the 
basket. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0007] FIG. 1 is a schematic drawing of a dryer incorporating a fire 
suppression system of the present invention; 

[0008] FIG. 2 is a block diagram of the fire suppression system; and 

[0009] FIG. 3 is a flow chart showing the operation of the fire suppression 

system. 

[0010] Corresponding reference numerals will be used throughout the several 
figures of the drawings. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0011] The following detailed description illustrates the invention by way of 
example and not by way of limitation. This description will clearly enable one 
skilled in the art to make and use the invention, and describes several 
embodiments, adaptations, variations, alternatives and uses of the invention, 
including what we presently believe is the best mode of carrying out the 
invention. Additionally, it is to be understood that the invention is not limited in its 
application to the details of construction and the arrangements of components 
set forth in the following description or illustrated in the drawings. The invention is 
capable of other embodiments and of being practiced or being carried out in 
various ways. Also, it is to be understood that the phraseology and terminology 
used herein is for the purpose of description and should not be regarded as 
limiting. 

[0012] A clothes dryer 10 includes a housing (not shown) with a chamber 12 
formed within the housing. The chamber 12 is defined by a pair of curved walls 
14 and 16 such that the chamber is generally cylindrical in shape. The walls 14 
and 16 are spaced apart at their tops and bottoms to form an air inlet 18 at the 
top and an air outlet 20 at the bottom. 

[0013] A basket 22 is mounted in chamber for rotation in the chamber. A 
basket motor 24 is operatively connected to the basket to rotate the basket. The 
basket comprises a back wall and a side wall, and is open at its front to receive 
clothes. The basket 22 can be provided with baffles on the side wall to facilitate 
the tumbling, and hence drying, of clothes within the basket during operation of 
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the dryer. The basket also includes a plurality of openings in the side wall to 
allow air to pass through the basket Openings can also be provided in the back 
wall, if desired. The openings are preferably in the form of perforations, but could 
be formed as slots or any other type of opening. 

[0014] The dryer 10 of FIG. 1 is a gas fired dryer, and hence, includes a 
burner 30 contained within a bonnet 32. The burner 30 is adjacent the air inlet 
18, so that it will supply heated air to the chamber 12. The burner 30 is in 
communication with a source of gas over a gas line 36. A gas valve 34 is 
positioned in the gas line 36 to control the flow of gas to the burner 30. The gas 
valve 34 is moveable between an opened position in which gas can flow to the 
burner and a closed position in which gas flow to the burner is prevented, 
[0015] A blower 38 is placed beneath the outlet 20. The blower is operated to 
pull air through the chamber, from the air inlet to the air outlet. Hence, the blower 
is positioned to force air out of the housing through an exhaust tube (not shown). 
[0016] The dryer also includes a water line 40 which is connected to a source 
of water and which opens into the chamber. A water valve 42 is provided in the 
water line, and is moveable between an opened position in which water can flow 
into the chamber and a closed position in which water flow to the chamber is 
prevented. 

[0017] A controller 50 is provided to control the operation of the dryer 10. The 
gas valve 34 and water valve 42 are operatively connected to the controller 50, 
so that, in response to predetermined operating conditions or commands, the 
controller can open and close the water and gas valves. The valves can, for 
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example, be solenoid operated valves. The basket motor 24 and blower 38 are 
also operatively connected to the controller, so that the controller can activate 
and deactivate the basket motor and blower in response to predetermined 
operating conditions and commands. 

[0018] The dryer includes two temperature detectors: an inlet temperature 
detector 52 and an outlet temperature detector 54. The inlet temperature 
detector 52 is located at the air inlet 18 to detect the temperature of the heated 
air entering the chamber 12. The outlet temperature detector 54 is located in the 
exhaust stream (i.e., after the outlet 20) to detect the temperature of the air 
exiting the chamber 12. The two detectors are preferably normally opened bi- 
metal disc thermostats or switches (such as are available from Thermo-Disc, Inc. 
of Mansfield, Ohio) which close a circuit when a predetermined temperature is 
reached. Preferably, the inlet temperature detector 52 is activated (or closes) if 
the air temperature exceeds 280°F (138°C), and the outlet temperature detector 
54 is activated (or closes) if the exhaust air temperature exceeds 230°F (1 10°C). 
When the detectors 52, 54 are activated, they close a circuit to send a signal to 
the controller 50 that the set point temperature at the inlet or outlet has been 
reached and/or exceeded. When the controller receives the signal that the set 
point temperature at either the inlet or outlet has been reached and/or exceeded, 
the controller 50 will determine that a fire condition exists in the chamber 12. As 
can be appreciated, the temperature of the inlet and outlet air at the detector 
depends on the proximity of the temperature detector to the source of heat. 
Hence, the temperature at which the detectors are activated can be varied based 
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on their positions in the dryer. Because the inlet temperature detector is near the 
burner, if the detector were moved close to the inlet, then the set point could be 
lowered. Conversely, if it were nearer the burner, the set point could be higher. 
Similarly, if the outlet temperature detector were moved further from the chamber 
in the exhaust stream, the set point would be lowered, and if it were moved 
closer to the chamber, the set point would be higher. Although bi-metal 
thermostats are preferred, other types of temperature detectors could be used. 
For example, thermistors or infrared sensors could be used. Further, one type of 
detector could be used at the inlet and a different type of detector could be used 
at the outlet. 

[0019] Additionally, the dryer can be provided with a detector 56. As 
described below, when a fire condition is detected, the controller will open the 
water valve 42 to allow a predetermined volume or amount of water to enter the 
chamber 12. The detector 56 will send a signal to the controller to enable the 
controller to determine how long the valve should be opened in order to allow the 
predetermined volume of water to enter the chamber 1 2. The detector 56 can be 
in the form of a pressure sensor which monitors the pressure in the water line 40. 
Alternatively, the water flow detector can be a flow rate detector which emits a 
signal indicative of the rate at which the water is flowing through the water pipe 
40. To account for any change in water pressure or flow rate, the detector 56 is 
preferably positioned after (on the chamber side) the valve 42. However, if 
desired the detector can be positioned before (on the supply side) the valve 42. 
As a further alternative, the detector 56 can be omitted in its entirety, and the 
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pressure in the water supply can be used to determine the time that the valve 42 
needs to be opened. 

[0020] In operation, a user will set a desired drying cycle using an input panel 
60 located on the housing. As is common, such an input can allow the user to 
set the drying temperature (i.e., low, medium, high), to set the drying time or the 
amount of moisture to be removed from the clothing, and to set the drying cycle 
(i.e., delicates, permanent press, eta). As is common, this parameter will be set 
using switches, buttons, and/or dials. The input will also have a switch, button, or 
dial to allow the user to start the drying cycle. The "start" switch can be 
incorporated into onis of the switches, buttons, or dials used to set the operating 
parameter of the dryer. Based on the user's inputs, the controller will, after the 
user initiates the drying cycle, activate a timer 62; activate the blower to begin 
pulling air through the dryer, from the inlet, through the basket, and out the outlet, 
activate the basket motor 24 to start rotation of the basket 22, and open the gas 
valve 34 and ignite the gas at the burner 30 to heat the incoming air. When the 
user activates the drying cycle, the controller 50 will set the timer 62 for the 
predetermined amount of time set by the user. Assuming a normal drying cycle, 
the controller will, after the timer 62 indicates that the drying time is over, turn off 
the burner 30 by shutting the gas valve 34 and stop the basket motor 24. As is 
known, the dryer, rather than running for a predetermined period of time, can be 
set to end the drying cycle when the clothes have reached a certain level of 
dryness. In such a case, the dryer will include a detector to monitor the humidity 
of the air within the chamber or in the exit stream, and, based upon the output of 
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the humidity detector, the controller will stop the drying cycle when the 
predetermined moisture level of the clothes has been reached. 
[0021] Additionally, once the drying cycle is over, the controller will initiate an 
anti-wrinkle cycle. In the anti-wrinkle cycle, the controller will activate the basket 
motor to rotate the basket for a predetermined period of time (i.e., 3 minutes) 
every 15 minutes, or such other time interval as may be desired. Tumbling of the 
clothes in the basket will prevent the clothes from sitting in one position for an 
extended period of time, and hence, will reduce the wrinkling of the clothes. The 
anti-wrinkle cycle is continued until the controller determines that the dryer door 
has been opened. Once the user opens the dryer door, the anti-wrinkle cycle is 
turned off. 

[0022] During the drying cycle, the controller monitors the signals from the 
temperature detectors 52 and 54. Because the detectors are, as noted, 
preferably, bi-metal disc thermostats, which are normally opened, there will be no 
signal from the detectors unless their set point is reached. As noted above, the 
set point for the inlet temperature detector 52 is 280°F (138°C) and the set point 
for the outlet temperature detector is 230°F (110°C). These set points can be 
changed, depending on the dryer model or on the setting for a particular dryer 
model. That is, it may be desirable to use different set points for a delicate cycle 
and a permanent press cycle on the same dryer. Also, it may be desirable to use 
different sent points for an industrial dryer and a residential dryer. If the 
temperature at the inlet or outlet meets or exceeds these respective set points, 
the bi-metal discs will close to complete a circuit. The closing of the circuit will 
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send an electrical signal to the controller 50 indicating that the set point has been 
reached and/or exceeded, and the controller will then activate the fire 
suppression routine, shown in FIG. 3. 

[0023] As shown in FIG. 3, when the fire suppression system is activated, the 
controller will determine at 70 if the dryer has reached the end of the drying 
cycle. If the dryer has not reached the end of the drying cycle, the controller will 
close the gas valve 34 to turn off the burner 30, and turn off the blower 38 and 
the basket motor 24. The controller 50 will then, at 72, open the water valve to 
initiate the flow of water into the basket. The controller will keep the valve open 
until a predetermined volume of water has been released into the basket. As 
discussed below, the controller determines the amount of time required for the 
predetermined volume of water to enter the chamber based on the flow of water 
through the supply line 40. Hence, when the water valve 42 is opened, the 
controller will calculate the required time. After this time period as elapsed, the 
controller will close the water valve 42. 

[0024] The amount of water which is allowed to enter the basket depends on 
the size of the basket. For example, for a basket having a volume of 50 ft 3 , 10 
gallons of water enter the basket; and for a basket volume of 30 ft 3 , 6 gallons of 
water enter the basket. After the predetermined volume of water has entered the 
chamber 12, the controller closes the water valve 42. 

[0025] The flow rate of water into the chamber (and hence the time required 
for the predetermined amount of water to enter the chamber), as is known, is 
dependant upon the diameter of the water pipe and the pressure or flow rate of 
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the water within the pipe. Thus, using the output of the detector 56, the controller 
can calculate the flow rate of water through the supply pipe 40, and hence, the 
amount of time required to discharge the predetermined volume of water into the 
chamber 12. If a water detector 56 is not used, the flow rate can be calculated 
based on the average water pressure in the water supply line. Water pressure in 
a typical city water supply is generally about 50 psi to 100 psi. Thus, by using 
the pressure for the city in which the dryer is located, the time required to 
discharge the predetermined amount of water can be calculated using known 
equations. 

[0026] During the discharge of the water into the chamber, the controller 
activates a modified anti-winkle routine. Rather than rotate the basket for 3 
minutes out of every 15 minutes, the controller will cause the basket to rotate for 
2 seconds every 17 seconds. These time parameters can be altered as desired. 
As can be appreciated, the basket will not make a complete rotation, but rather 
will be jogged about its axle or shaft. In fact, depending on the amount of time 
required to discharge the predetermined amount of water into the chamber, the 
basket may not complete a full rotation, or may complete more than one rotation. 
Rotation, or jogging, of the basket, helps wet more of the clothes within the 
basket, to better ensure that any hotspot is exposed to water, 
[0027] To alert the operator to the fact that a fire condition has been detected, 
the controller can also activate an alarm 64 upon activation of the fire 
suppression subroutine. The alarm can be a visual and/or audible alarm. 
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[0028] In view of the above, it will be seen that the several objects and 
advantages of the present invention have been achieved and other 
advantageous results have been obtained. 

[0029] As various changes could be made in the above constructions without 
departing from the scope of the invention, it is intended that all matter contained 
in the above description or shown in the accompanying drawings shall be 
interpreted as illustrative and not in a limiting sense. Although water is preferred 
as a fire suppressing substance because of the ready availability of, and easy 
access to, water, other substances could be used in lieu of water. For example, 
a gas, such as carbon dioxide or another non-combustible gas could be used as 
the fire suppressing material. The switches 52 and 54 could be normally closed 
switches rather than normally opened switches. In this case, the switches would 
opened with a predetermined temperature is reached. In either event, in 
response to the change in signal from the switch, the controller will initiate the fire 
suppression subroutine. Although the invention is disclosed for use with a gas 
dryer, the fire detection and suppression system of the present invention can be 
incorporated in an electric dryer. In this instance, the controller would activate 
and deactivate heating elements in the same manner the gas burner is activated 
and deactivated as described above. Although the fire detection and 
suppression system is described to include two temperature detectors, it could 
function with a single temperature detector. Such a single temperature detector 
could be positioned at the inlet, outlet, or within the chamber itself. These 
examples are merely illustrative. 
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